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(54) Electrophotographic apparatus and method 

(57) An electrophotographic apparatus and method 
for use in a printer facsimile, etc., comprising electro- 
static developing units arranged in a record paper con- 
veyance direction, which form dot latent images in con- 
formity with image dot data (116) by scanning a light 
beam over a rotating photosensitive drum (32), and afier 
developing by toner components, transfer dots onto 
record paper for development. For each illuminated no- 
ticeable dot (122) among image dot data (116), a quan- 
tity-of-Iight control unit (100) provides the control and 
output of optical energy of the noticeable dot (122) on 
the basis of peripheral dots which may have influence 
on the size of the noticeable dot (1 22) on the record pa- 
per, for example in response to the distance from the 
peripheral dots. 
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Description 

[0001] The present invention relates generally to an 
electrophotographic apparatus and- method for use in a 
printer, a facsimile, etc., in which dot latent images in 
conformity with binarized image dot data are formed on 
a photosensitive drum through scanning of an LED array 
or a laser beam and in which after development of the 
latent images with toners the resultant dots are trans- 
ferred onto record paper, and more particularly to an 
electrophotographic apparatus and method providing 
control of appropriate quantity of light emission taking 
into consideration the Influence of light from illuminating 
peripheral dots. 

[0002] In the case of conventional electrophotograph- 
ic apparatuses used for image printing in laser printers, 
facsimiles or the like, record paper is conveyed at a cer- 
tain speed by a paper conveyance mechanism so that 
images are recorded on the record paper through the 
electrophotographic process executed by electrostatic 
recording units arranged in the record paper convey- 
ance direction. The electrostatic recording unit forms la- 
tent images in conformity with image dot data by means 
of LED array line scanning or laser diode laser beam 
scanning on a photosensitive drum in rotation, and after 
development with toner components, transfers the de- 
veloped images onto record paper. In recent years, color 
electrophotographic apparatuses for recording color im- 
ages have also been put into practice. The color elec- 
trophotographic apparatus comprises four electrostatic 
recording units of black (K), cyan (C) t magenta (M) and 
yellow { Y) in a tandem manner in the record paper con- . 
veyance direction. The electrostatic recording units for 
four colors optically scan the photosensitive drums on 
the basis of image data to form latent images, develop 
the latent images with color toners in developing ves- 
sels> transfer the developed images onto record paper 
being conveyed at a certain speed in a superposed 
manner in the order of yellow (Y), magenta (M), cyan 
(C) and black (K), and finally perform thermal fixing 
through a fixing device or other processes. 
[0003] However, such conventional electrophoto- 
graphic apparatuses have entailed the following prob- 
lems since the LED array or the laser diode issues a 
uniform optical energy per dot to perform development 
and recording. Now assume that the optica! energy has 
been determined to develop a single isolated dot on a 
white background. Fig. 1 shows a relationship between 
a latent image and a bias voltage in the case where the 
photosensitive drum has been subjected to optical en- 
ergy capable of developing the single isolated dot in the 
electrophotographic process. A latent image 200 is not 
developed as a toner image at a specific bias voltage 
Vth or below, but it is developed as a toner image 202 
at a voltage exceeding the bias voltage Vth, with the dot 
size of W1 . However, in the case where the optical en- 
ergy equal to Fig. 1 is supplied to the adjoining two dot 
positions to develop two dot lines as shown in Fig. 2, 



latent images 204 and 206 indicated by broken lines are 
formed for respective dots, resulting in a combined la- 
tent image 208 indicated by the solid line in its entirety, 
whereupon a toner image 210 is developed for broken 
line latent images exceeding the bias voltage Vth, Such 
a combination of the optical energy supplied to the ad- 
joining dots leads to the dot size W2 exceeding the orig- 
inal two dots. Alternatively, in cases where the optical 
energy equal to Fig. 1 has been supplied to two dots 
with one dot space as shown in Fig. 3, the combination 
of latent images 212 and 214 indicated by broken lines 
results in a latent image 216 indicated by a solid line, 
whereupon a toner image 218 comes to have a three 
dot size W3 with the crushed intermediate dot. In case 
of presence of another dot around the illuminated dots 
in this manner, mutual influence will cause a crush (loss) 
of the isolated white point when the high-density pattern 
is printed, with another problem in that halftone pattern 
of the order of 50% will bring about saturation of density 
leading to the density of solid print area 
[0004] On the contrary, if the optical energy per dot is 
determined as shown in Fig. 4 so as to prevent the den- 
sity of the high-density part from saturating, the latent 
image 220 may not reach the bias voltage Vth due to 
too small optical energy when the one dot isolated point 
is printed, which makes it impossible to develop the 
dots. For this reason,, respective drawbacks lie in both 
the method of determining the optical energy so as to 
enable an individual dottobe developed and the method 
of determining the optical energy so as to prevent the 
density of a high-density part from saturating, with the 
mutual trade-off relationship. Therefore, in reality, an in- 
termediate value of the two methods is employed with 
their respective problems unsolved. 
[0005] Further, the drawbacks that the emission of 
light of a plurality of adjoining dots may cause too large 
a dot size and that no isolated dot may be formed by the 
high-density optical energy, will be attributable to the 
non-linear relationship as shown in Fig. 5, in which the 
relation between the developed dot diameter and the 
optical energy is not linear. That is, the dots are not 
formed with an optical energy L short of a certain thresh- 
old value Lth. Once the optical energy exceeds the 
threshold value Lth, the dot diameter W sharply increas- 
es in accordance with the increase of the optical energy 
P. Afterwards, increase of the dot diameter W gradually 
reaches a limit along with the increase of the optical en- 
ergy P. 

[0006] According to the present invention, there is 
provided an electrophotographic apparatus and method 
capable of faithfully developing and recording dots irre- 
spective of dot patterns, by appropriately controlling op- 
tical energy for light-emission taking into consideration 
the fact that optical energies mutually influence each 
other between adjacent dots. 

[0007] The electrophotographic apparatus of the 
present invention comprises an electrostatic recording 
unit and a quantity-of-lighi control unit. The electrostatic 
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which may have influence on the size of the noticeable 
dot on the record paper. 

[0020] A detailed description will now be given, by 
way of example, with reference to the accompanying 
drawings, in which: 

Fig. 1 is an explanatory diagram of a latent image 
and the doi size of a conventional one dot line; 
Fig. 2 is an explanatory diagram of latent images 
and the dot size of conventional two dot lines; 
Fig. 3 is an explanatory diagram of latent images 
and the dot size of a conventional two dot emission 
with one dot space; 

Fig. 4 is an explanatory diagram of a latent image 
and the dot size of one dot line obtained when op- 
tical energy is combined with conventional high- 
density development; 

Fig. 5 is a non-linear characteristic diagram of the 
optical energy and the dot diameter in the electro- 
photographic process; 

Fig. 6 is an explanatory diagram of an internal struc- 
ture of the apparatus body of the present invention; 
.. Figs. 7Aand7Bare explanatory diagrams of a hard- 
ware configuration in accordance with a first em- 
bodiment of the present invention; 
Fig. 8 is an explanatory diagram of a photosensitive 
drum and an LED array of an electrostatic recording 
unit; 

Fig. 9 is a function block diagram of a current control 
unit of the present invention; 
Fig. 10 is an explanatory diagram of an optical en- 
ergy arithmetic matrix for use in calculation of opti- 
cal energy of Fig. 9; 

Fig. 11 is a flowchart of image data conversion 
processing of the present invention; 
Fig. 1 2 js a flowchart of the optical energy arithmetic 
processing of Fig. 10 in accordance with the addi- 
tion method; 

Fig. 1 3 is a flowchart of the optical energy arithmetic 
processing of Fig. 10 in, accordance with the sub- 
traction method; 

Fig. 14 is an explanatory diagram of conversion 
from optical energy into gradation values in Fig, 9; 
Fig. 15 is an explanatory diagram of conversion of 
LED light-emission current in accordance with Fig. 
13; 

Figs. 16Aand 16B are explanatory diagrams of con- 
version of pulse train strobe time in accordance with 
Fig. 13; 

Fig. 17 is an explanatory diagram of a latent image 
and the dot size of one dot line in accordance with 
the present invention; 

Fig. 18 is an explanatory diagram of latent images 
and the dot size of two dot lines in accordance with 
the present invention; 

Fig. 19 is an explanatory diagram of a latent image 
and the dot size of two dot emission with one dot 
space in accordance with the present invention; 



Figs. 20A and 20B are block diagrams of a hard- 
ware configuration in accordance with a second 
embodiment of the present invention; 
Figs. 21 A and 21 B are block diagrams of a hard- 
5 ware configuration in accordance with a third em- 

bodiment of the present invention; and 
Figs. 22A and 22B are block diagrams of a hard- 
ware configuration in accordance with a fourth em- 
bodiment of the present invention. 

10 

[0021] Fig. 6 illustrates an internal structure of an 
electrophotographic apparatus of the present invention 
in the form of a printer by way of example. An apparatus 
body 10 accommodates therein a conveyance belt unit 

is 11 for conveying record media, e.g., record sheets of 
paper. The conveyance belt unit 11 is provided rotation- 
ally with an endless belt 12 made of a transmittable di- 
electric material, e.g., a suitable synthetic resin material. 
The endless belt 12 extends around four rollers 22-1, 

20 22-2, 22-3 and 22-4. The conveyance belt unit 11 is re- 
movably mounted to the apparatus body 10. The roller 
22-1 functions as a driving roller. The driving roller 22-1 
connects via a gear train not shown to a belt motor 25 
so as to cause the endless belt 12 to run at a certain 

25 speed tn the clockwise direction indicated by an arrow. 
The drive roller 22-1 functions also as an AC elimination 
roller for eliminating electric charge from the endless 
belt 1 2. The roller 22-2 acts as a driven roller. The driven 
roller 22-2 acts also as a charging roller for imparting 

30 electric charge to the endless belt 12. The rollers 22-3 
and 22-4 serve as guide rollers and are arranged in the 
vicinity of the driving roller 22-1 and the driven roller 
22-2, respectively. An upper running part of the endless 
belt 12 between the driven roller 22-2 and the driving 

55 roller 22-1 forms a moving path for the record sheets of 
paper. The record sheets of paper are stacked in a hop- 
per 14 and are picked up one by one from the topmost 
record sheet of paper in the hopper 14 by means of a 
pickup roller 16. The record paper then passes through 

40 a record paper guide passage 1 8 and is led by a pair of 
record paper feeding rollers 20 from the driven roller 
22-2 side endless belt 1 2 onto the record paper moving 
path on the belt upper side. After having passed through 
the record paper moving path, the record paper is dts- 

45 charged from the drive roller 22-i . Since the endless belt 
12 is charged by the driven roller 22-2, the record paper 
electrostatically adheres to the endless belt 12 when it 
is led from the driven roller 22-2 onto the record paper 
moving path, so that the record paper in motion is pre- 

so vented from being positionally offset. On the other hand, 
the driving roller 22-1 on the discharge side serves as 
a charge eliminating roller, so that the endless belt 12 
is cleared of electric charge at the region where the end- 
less belt 12 comes into contact with the driving roller 

55 22-1 . Forthis reason, the record paper is cleared of elec- 
tric charge when it passes through the driving roller 
22-1 , with the result that it is easily separated and dis- 
charged from the endless belt 12 without being caught 
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memories 82-1 to 82-4 are followed by a resolution con- 
verting unit 88. The resolution converting unit 88 in- 
cludes buffer memories 90-1 , 90-2, 90-3 and 90-4 cor- 
respondingly to the Y, M, C and K, respectively. The res- 
olution converting unit 88 decomposes pixel data read s 
from the image memories 82-1 to 82-4 in the vertical 
scanning direction (paper conveyance direction) in the 
LED arrays 36-1 to 36-4 and converts them into two 
high-resolution pixel data. If for example the resolution 
is 600 dpi in the horizontal scanning direction and 600 
dpi in the vertical scanning direction upon the deploy- 
ment into the image memories 82-1 to 82-4, then the 
resolution converting unit 88 performs a conversion into 
high-resolution pixel data of 600 dpi in the horizontal 
scanning direction but of 1800 dpi in the vertical scan- 
ning direction. 

[0024] Fig. 8 shows the state of arrangement of the 
LED array for the photosensitive drum provided in the 
electrostatic recording unit of Fig. 6. The LED array 36 
consists of a plurality of LED chips 38-1, 38-2, 38-n 
serving as light emitting elements which are arranged 
in the horizontal scanning direction orthogonal to the ro- 
tational direction of a photosensitive drum 32. The pitch 
of the LED chips 38-1 to 38-n is 42. 3 pm when the res- 
olution is for example 600 dpi in the horizontal scanning 
direction. Further, the resolution in the vertical scanning 
direction coincident with the rotational direction of the 
photosensitive drum 32 depends on the drum peripheral 
speed. The width of the light emission in the drum rota- 
tional direction results in 14.1 ujti when the resolution in 
the vertical scanning direction is for example 1800 dpi. 
[0025] Fig. 9 is a function block diagram of the quan- 
tity-of-light control unit 100 in accordance with the 
present invention provided in the MRU 72 for controlling 
controller 62 of Figs. 7A and 7B. The quantity-of-fight 
control unit 100 is provided with a dot data storage unit 
102 in the form of a screen buffer, a selection unit 104, 
an optical energy arithmetic unit 106, an optical energy 
arithmetic matrix 1 08, a dot data with optical energy val- 
ue, storage unit 110, and a gradation data conversion 
unit 112. The dot data storage unit 102 stores therein 
image dot data 116 which are extracted and shown on 
the right-hand side thereof, obtained by binarizing gra- 
dation pixel data of each pixel constituting the image da- 
ta transmitted from the personal computer 92 side in 
Figs. 7 A and 7B. The image dot data 116 include dot 
data DD11 to DDrnn having a pixel size for example of 
7680 dots in the horizontal direction and of 5860 dots in 
the vertical scanning direction. The selection unit 104 
selects the validity and invalidity of the control function 
of the quantity-of-light control unit 100. In response to 
the type of the print image for example, the selection 
unit 1 04 selects whether the qu ant ity-of -light control unit 
100 is made valid or invalid by the user setting or by the 
system setting. In this selection, as set forth with respect 
to the MPU 72 of Figs. 7 A and 7B, setting of the normal 
mode invalidates the function of the quantity-of-light 
control unit 100 whereas setting of the optical energy 



control mode validates the function of the quantity-of- 
light control unit 1 00. More specifically, when the normal 
mode is selected, the image data 116 placed in the dot 
data storage unit 102 are intactly deployed into the im- 
age memories 90-1 to 90-4 of Fig. 7. On the contrary, 
when the optica] energy control mode is selected, data 
subjected to processing by the optical energy arithmetic 
unit 1 06 and the gradation data conversion unit 112 are 
deployed into the image memories 90-1 to 90-4 of Figs. 
7 A and 7B. The optical energy arithmetic unit 1 06 uses 
the optical energy arithmetic matrix 108 and, every time 
a light-emitting dot is selected in sequence as a notice- 
able dot among the image dot data 116, calculates the 
optical energy for the formation of the noticeable dot on 
the basis of the peripheral dots which may have an in- 
fluence on the size of the selected noticeable dot on the 
record paper. With respect to the optical energy ob- 
tained taking into consideration the influence of the pe- 
ripheral dots on the noticeable dot, the optical energy of 
the noticeable dot is figured out depending on the dis- 
tance from the peripheral dots. The peripheral dots for 
use in the calculation of the optical energy of the notice- 
able dot are defined in the optical energy arithmetic ma- 
trix 1 08 and the rate (%) of the optical energy which may 
have an influence on the noticeable dot due to the light 
emission of the peripheral dots on the matrix is also de- 
fined in the optical energy arithmetic matrix 108. 
[0026] Fig, 1 0 is a specific example of the optical en- 
ergy arithmetic matrix 108 of Fig. 9. This optical energy 
arithmetic matrix 108 represents a print image resolu- 
tion of 600 dpi in the horizontal scanning direction and 
of 1800 dpi in the vertical scanning direction, in which 
case the one dot size Wi in the horizontal scanning di- 
rection to be light emission controlled correspondingly 
to the resolution 600 dpi in the horizontal scanning di- 
rection is 42.3 u.m and the one dot size Wj in the vertical 
scanning direction is 1 4.1p.m. In a manner correspond- 
ing to such a print image resolution, the optical energy 
arithmetic matrix 108 of Fig. 10 has a dot matrix of (5 x 
1 5), that is, in the range of -2 to +2 in the horizontal scan- 
ning direction and of -7 to +7 in the vertical scanning 
direction around a noticeable dot 1 22. This optical en- 
ergy arithmetic matrix 108 having the size of (5x15) 
previously defines the rate of optical energy which may 
have an influence on the noticeable dot 122 as the 
shown percentage values depending on the distance 
from the noticeable dot. In this case, the reference op- 
tica! energy in the optical energy arithmetic matrix 108 
is set to 100%. The reference optical energy of 100% is 
defined as the energy posing (causing) no excess ex- 
posure in the solid print with respect to the print image 
having a resolution of 600 dpi in the horizontal scanning 
direction and of 1800 dpi in the vertical scanning direc- 
tion. In response to this, defined as an optica! energy 
presenting a maximum value is an optical energy of, e. 
g., 530% required for the development of isolated one 
dot having a size corresponding to the resolution of 600 
dpi in the horizontal scanning direction and of 1800 dpi 
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[0032] Fig. 11 Is a schematic flowchart of arithmetic 
processing executed by the optical energy arithmetic 
unit 1 06 provided in the quantity-of-light control unit 100 
of Fig. 9. First in step Si, binarized image dot data 116 
are deployed into -the screen buffer En theform of the dot $ 
data storage unit 102. Then procedure goes to step S2 
in which dot data are fetched in sequence in the order 
of horizonla! scanning direction and the vertical scan- 
ning direction and in which check is made to see if cal- 
culation for all dots has been completed or not. If not, 
then the procedure goes to step S3 in which the current- 
ly fetched i-th dot is defined as a noticeable dot to de- 
termine the quantity of the optical energy by the addition 
method or the subtraction method using the optical en- 
ergy arithmetic matrix 1 08. Then in step S4, the quantity 
of optical energy of the thus determined i-th dot is pro- 
vided as its output and next dot is again fetched from 
the screen buffer to repeat the same arithmetic and out- 
put of the optical energy. If completion of arithmetic for 
all the dots is judged in step S2 P then the image data 
conversion processing is complete. 
[0033] Fig. 1 2 is a flowchart of arithmetic processing 
for determining the optical energy executed in step S3 
of Fig. 11, in which the optical energy is calculated by 
the addition method. On starting arithmetic of the optical 
energy of an arbitrary noticeable dot (i1 , j1 )> a reference 
value L (i1, j1) of the optical energy is defined as 100% 
in step S1 . This reference energy 1 00% is an optical en- 
ergy posing no excess exposure in solid print for exam- 
ple. Procedure then goes to step S2 in which check is 
made to see if calculation for all dots has been complet- 
ed or not. In this embodiment, the dot count to be cal- 
culated is 7680 dots in the horizontal scanning direction 
and 5860 dots in the vertical scanning direction, and 
hence the counter h in the horizontal scanning direction 
will vary 1 to 7680 and the counter j1 in the vertical scan- 
ning direction will vary 1 to 5860. Thus when i1 =7680 
and j1 = 5860 are exceeded, the completion of arithme- 
tic of all dots is judged. If the arithmetic of all dots has 
not yet been completed, procedure goes to step S3 in 
which a check is made to see if all the areas of the optical 
energy arithmatic matrix 108 of Fig. 10 have been cal- 
culated. The positions of dots in the optical energy arith- 
metic matrix 1 08 are represented by the horizontal scan- 
ning direction i1 and the vertical scanning direction j2 f 
with their respective counters \2 and j2 varying from -2 
to +2 and from -7 to 7, respectively, allowing (5 x 15) 
dots to be subjected to the arithmetic of optical energy. 
If the entire matrix area has not yet been derived in step 
S3, then the procedure goes to step S4 in which acheck, 
is made to see if a dot at a position Q1 + J2, j1 +j2) which 
is obtained by adding the position (i2, j2) of a peripheral 
dot on the matrix to the position (i1 , j 1 ) of the noticeable 
dot in accordance with the addition algorithm is turned 
off or not. If it is lit, the arithmetic of optical energy is not 
carried out. If it is turned off, procedure goes to step S5 
in which the optical energy H (i2> |2) of the peripheral 
dot is added to the optical energy L (i1 , j1 ) of the notice- 



able dot. In step S3, such processing is repeated for all 
the dots in the optical energy arithmetic matrix 1 08. After 
the completion of arithmetic for entire matrix area, pro- 
cedure goes back to step S2 in which the next dot is 
fetched to repeat the same processing. In this case, up- 
on the return to step S2 after the determination of the 
optical energy of the noticeable dot, if the thus deter- 
mined optical energy exceeds the maximum value 
280% which the LED can emit, the excess optical ener- 
gy is allocated to the adjoining underlying dots. For this 
reason, in the arithmetic ol optical energy of the suc- 
ceeding dot which has received allocation of optical en- 
ergy from the preceding dot, the addition of energy due 
to turn-off of the peripheral pixels is carried out to the 
initial value which is the sum of reference energy 100% 
and the excess optical energy subjected to allocation. 
[0034] Fig. 1 3 is a flowchart of arithmetic processing 
for determining optical energy in step S3 ol Fig, 11, 
which is characterized in that the optical energy is fig- 
ured out by the subtraction algorithm. Fig. 1 3 differs from 
the case of addition algorithm of Fig. 1 2 in the process- 
ing of steps S1, S4 and S5. First in step S1 , the reier- 
ence value L(i1, j1) of optical energy is set to 530%. In- 
step S4, check is made in accordance with the subtrac- 
tion algorithm to see if a dot at the position (11 + i2, j"1 + 
j2) which is obtained by adding the position (i2, j2) of a 
peripheral dot on the matrix to the position (if, j1 ) of the 
noticeable dot is turned off or not. If it is tuned off, no 
arithmetic of the optical energy is carried out. If it is 
turned on, the procedure goes to step S5 in which the 
optical energy H (i2, j2) of the peripheral dot is subtract- 
ed from the optical energy L (h , jl ) of the noticeable dot. 
In step 3, such processing is repeated for all dots in the 
optical energy arithmetic matrix 108. 
[0035] Referring again to Fig. 9, dot data with the op- 
tical energy value calculated by the optical energy arith- 
metic unit 106 are stored into the dot data with optical 
energy value storage unit 110, As shown solely on the 
right-hand side, the dot data with optical energy value 
storage unit 110 stores therein dot data DD11 to DDmn 
and correspondingly thereto optical energy values L11 
to Lmn determined as values of quantity-of-light. Then 
the optical energy value of each dot data calculated by 
the optical energy arithmetic unit 106 is converted into 
gradation data of 16 gradaiionsof the LED chip by the 
gradation data conversion unit 112 and is stored as im- 
age gradation data 120 into a gradation data storage 
unit 114. The gradation data 1 20 results in gradation da- 
ta SD11 to SDmn which are represented by e.g., 16 four- 
bit gradations. The gradation data conversion unit 112 
converts into a gradation value the optical energy value 
determined for each dot, the conversion into the grada- 
tion value being a conversion which does not present 
any equi-interval gradation in accordance with the non- 
linear characteristic. 

[0036] Fig. 14 shows the characteristic of conversion 
from the optical energy into the gradation value, which 
is executed by the gradation data conversion unit 112 
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tent image exceeding the threshold value Vth. 
[0043] Figs. 20A and 20B show a second embodi- 
ment of the hardware configuration in accordance with 
the present invention. This embodiment is characterized 
in that the quantity -of -light control unit 1 00 of Fig. 9 con- 
sists of a first quantity-of -light control unit 100-1 provid- 
ed in the driver 96 of the personal computer 92 and a 
second quantity-of-light control unit 100-2 provided in 
the MPU 72 of the printer associated controller 62. The 
first quanlity-of-light control unit 100-1 provided in the 
driver 96 of the personal computer 92 includes the dot 
data storage unit 102 in the quantity-of-light control unit 
100 of Fig. 9, the selection unit 1 04, the optical energy 
arithmetic unit 106, the optical energy arithmetic matrix 
108, and the dot data with optical energy value storage 
unit 110. On the contrary, the gradation data conversion 
unit 1 1 2 and the gradation data storage unit 114 are pro- 1 . 

vided in the second quantity-of-light control unit 100-2 
of the MPU 72 associated with the printer. 
[0044] Naturally, the entirety of the quantity-of-light 20 
control unit 100 of Fig. 9 may be provided in the driver 
96 of the personal computer 92. The other configuration 
is the same as that of the first embodiment of Fig. 7, 
[0045] Figs. 21 A and 21 B show a third embodiment 
of the hardware configuration of the present invention. 25 
In the third embodiment the image memories 82-1 to 
82-4 and the resolution converting unit 88 provided in 
the controller 62 in the first and second embodiments 
are provided in the engine 60. Correspondingly, the con- 
troller 62 is provided with an image processing unit 150 30 
and the engine 60 is provided with an image deploying 
unit 160. The image processing unit 150 and the image 
deploying unit 160 share the function of the MPU 72 in 2. 
the first and second embodiments. In the third embodi- 
ment of Figs. 21 A and 21 B, the quantity-of-light control 35 
unit 100 shown in Fig. 9 is provided in the image 
processing unit 150 of the controller 62. 

£0046] Figs. 22A and 22B show a fourth embodiment 3. 
of the hardware configuration of the present invention, 
which is characterized in that En the same controller 62 40 
and engine 60 as in the third embodiment hardware con- 
figuration of Figs. 21 A and 21 B, the quantity-of-light 
control unit 100 of Fig. 9 is provided in the image de- 
ploying unit 1 60 of the engine 60. 

[0047] According to the present invention as set forth 4S 
hereinabove, the non-linearity upon the conversion of 
optical energy into dot diameters in the electrophoto- 
graphic process is interpolated so that print dots faithful 
to image dot data can be reproduced. Further, there is 
no need for a technique using a multiplicity of patterns so 4. 
such as edge recognition for smoothing processing and 
the like which has hitherto been performed for binarized 
dot patterns, so that letters, diagrams, images and their 
mixtures can faithfully be reproduced by means of sim- 
plified processing. ss 
[0048] Although in the above embodiments descrip- 
tion has been made, by way of example, of the color 
printer having the electrostatic recording units 24-1 to 



24-4 of yellow, magenta, cyan and black which are ar- 
ranged along the conveyance belt in a tandem manner, 
the present invention is not limited to this, but is appli- 
cable intact ly to an appropriate printer irrespective of 
5 whether it is a color printer or a black-and-white printer 
as long as the printer uses the electrostatic recording 
units employing an electrophotographic process. 
[0049] Although the above embodiments have been 
related to the printer by way of example, the present rn- 
10 vention is applicable intactly to other electrophotograph- 
ic apparatuses such as facsimiles which record images 
on appropriate sheet media. 



15 Claims 

An electrophotographic apparatus comprising: 

an electrostatic recording unit which forms a dot 
latent image in conformity with binarized image 
dot data through lighting of a scanning light on 
a latent image carrier in motion and which after 
development with a toner component, transfers 
dots onto record paper; and 
a quantity-of-light control unit which, for each 
lighting noticeable dot among said image dot 
data, provides a control of optical energy for 
use in formation of a latent image of said no- 
ticeable dot, on the basis of peripheral dots 
which may have influence on the size of said 
noticeable dot on said record paper. 

An apparatus according to claim 1, wherein said 
quant ity-oMight control unit provides a control of op- 
tical en ergy of said noticeable dot in response to the 
distance from said peripheral dots. 

An apparatus according to claim 1, wherein said 
quantity-of-light control unit defines, as a reference 
value of optical energy of said noticeable dot, opti- 
cal energy required for formation of a solid part of 
said record paper on which all dots are transferred, 
and wherein said quantity-of-light control unit, when 
said peripheral dots are tuned off, controls the op- 
tical energy to be equal to a value obtained by add- 
ing to said reference value the quantity of optical 
energy which has been compensated for by light- 
emission of said peripheral dots. 

An apparatus according to claim 1, wherein said 
quantity-of-light control unit defines, as a reference 
value of optical energy of said noticeable dot, opti- 
cal energy required for formation of an isolated 
point, and wherein said quantity-of-light control unit, 
when said peripheral dots are tuned on, controls the 
optical energy to be equal to a value obtained by 
subtracting from said reference value the quantity 
of optical energy which has been compensated for 
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(54) Electrophotographic apparatus and method 

(57) An electrophotographic apparatus and method 
for use in a printer, facsimile, etc., comprising electro- 
static developing units arranged in a record paper con- 
veyance direction, which form dot latent images in con- 
formity with' image dot data (116) by scanning a light 
beam over a rotating photosensitive drum (32), and after 
developing by toner components, transfer dots onto 
record paper for development. For each illuminated no- 
ticeable dot (122) among image dot data (116), a quan- 
tity-of-light control unit (100) provides the control and 
output of optical energy of the noticeable dot ,(122) on 
the basis of peripheral dots which may have influence 
on the size of the noticeable dot (122) on the record pa- 
per, for example in response to the distance from the 
peripheral dots. 
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